Abstract. The purpose of this study was to assess the impact of international health electives on physicians-intraining. A retrospective study was conducted using an anonymous, self-administered mailed survey to internal medicine residents who trained at Yale from 1982 to 1996 based on their experience with our International Health Program (IHP). The response rate was 61%, with 96 completed surveys in the participant group and 96 completed surveys in the nonparticipant group. Participants were more likely than nonparticipants to care for patients on public assistance (77 versus 49; P Ͻ 0.001) and immigrant patients (41 versus 23; P ϭ 0.006). Among residents who changed their career plans, participants (22) were more likely than nonparticipants (14) to switch from subspecialty medicine to general medicine (P ϭ 0.02). Participants were significantly more likely to have a positive view of health care delivery in developing countries. Compared with nonparticipants (64), IHP participants (74) believed that the physical examination is under-used by physicians from the United States as a diagnostic skill (P ϭ 0.03). International health experiences appeared to have an important impact on the decisions and attitudes of residents.
International health electives are believed to impact residents in training in 3 ways: professional development, health care resource use, and outlooks and attitudes. 1 In a recent study, participants in an international experience indicated greater interest in areas of public health, working with underserved populations, or in academic general internal medicine upon completion of residency compared with nonparticipants. 2 Rotation in an international health elective has also been suggested as a means to strengthen clinical skills and reduce dependence on both laboratory and other diagnostic tests. 3, 4 Finally, international health experiences are believed to affect participants' outlooks and attitudes, especially in the area of cross-cultural understanding. 1 Nevertheless, international health electives require substantial financial commitments from medical institutions facing economic challenges created by the forces of managed care. They are perceived to result in a loss of personnel resources for hospitals struggling to survive. In addition, they potentially expose physicians-in-training to health and safety risks. Although previous investigators have documented anticipated changes in career plans among residents participating in international electives, it is not clear how many of these recent graduates will actually pursue these intended professional changes in their future practice. 2 In this study, we addressed 3 questions. 1) What were the determinants of participation in the Yale International Health Program for medical residents? 2) Are there substantive differences between residents who did or did not participate in this program with regards to their specialty choices and practice profiles? 3) Did participation in international electives influence physicians' attitudes towards health care?
THE INTERNATIONAL HEALTH PROGRAM AT YALE
The International Health Program (IHP) for residents began in 1981 after a relocation of Southeast Asian immigrants to New Haven stimulated a volunteer residents clinic and created interest in complementary overseas primary care rotations. The goals of the IHP have been to involve residents in primary care within diverse cultural settings, to encourage cost-consciousness using back-to-basics physical diagnosis without high technologic support, and to engender a sense of social responsibility. With Haiti as the first rotation site, the IHP has expanded to include rotations in Tanzania, Zimbabwe, Fiji, Zuni Hospital in New Mexico, and the Navajo Indian Reservation in Chinle, Arizona. Faculty members of the host institutions serve as on-site mentors, supervising medical wards and clinics and providing guidance to the residents during the rotations.
Resident rotations are 4-8 weeks in duration and are available to second or third year residents in the internal medicine training programs. In general, the emphasis is on clinical rotations in the affiliated medical center of the host country. In recent years, several residents have performed limited research projects and developed on-site teaching programs. Over the past 5 years, between 20% and 30% of Yale medical residents have elected to participate in IHP.
The program has been funded through departmental funds generated through the Tropical Medicine and International Travelers Clinic, and through subsidies offered by the sponsors of the residency program. Each Yale resident participating in the program receives up to $900 per rotation towards living expenses and airfare. Host institutions provide housing. Salaries and benefits are maintained for the residents since they are on elective time. In fact, elective and vacation time must be used to incorporate the 4-8 weeks without lost person-hours within the house-staff training program. While revenues from the clinic are useful in defraying the airfare to IHP sites, the Department of Medicine and Yale-New Haven Hospital have established a complementary fund as interest in the program has expanded dramatically and become a major attraction for residency candidates.
MATERIALS AND METHODS
Study population. The study population was derived from Yale-New Haven Medical Center Internal Medicine residents completing their training from 1982 through 1996. Two study groups were identified from these 352 internal medicine residents: 136 participants in the International Health Program (PIHP) and 216 nonparticipants (NIHP).
Survey procedure. Lists of the Internal Medicine residents in the study population were obtained from the Department of Medicine. After receiving approval for this protocol from the Yale-New Haven Medical Center Human Investigation Committee, an initial mailing of a survey instrument was sent in January 1996. Current addresses were obtained from the American Medical Association master physician list. Physicians who did not respond to the first mailing received a reminder letter and second survey in April 1996. There were no inducements or financial incentives offered for return of the questionnaire. To allow tracking of responses, return envelopes were coded with a subject identification number. Confidentiality of responses was maintained. Survey instrument. Similar questionnaires were used for the 2 study groups. The PIHP survey form included 53 items while the NIHP survey contained 44 items. Each instrument contained a number of structured questions requesting sociodemographic information, career decision/practice profiles, and attitudes towards health care
delivery. An openended question was also included to obtain comments regarding the Yale IHP. Several items were adapted from other surveys and were used with permission. 2, 5, 6 In addition to questions with nominal categories, we included questions that were arranged using the format of a Likert Scale with Ϫ3 representing the strongest negative effect, 0 indicating no effect, and ϩ3 representing the strongest positive effect. The questionnaire was administered initially to several individuals to assess the suitability and clarity of the questions; time to complete the instrument was estimated as 8-10 min. All the information for this study was directly ascertained from the survey instrument. We did not seek additional information from residency files because they were incomplete.
Statistical analysis. A descriptive analysis was first undertaken to determine the characteristics of the study cohort. Comparisons between groups were then performed using chi-square, chi-square for linear trend, Student-t, and Wilcoxon rank sum tests using the Statistical Analysis System version 6.08 (SAS, Inc., Cary, NC). The level for statistical significance was set at the conventional value of P Յ 0.05.
RESULTS
Thirty-five surveys could not be delivered due to incorrect addresses. Of the remaining 317, surveys were received from 192 (60.6%). The response rates for the 2 study groups were 76.8% (96 of 125) for the PIHP group and 50.0% (96 of 192) for the NIHP group. Nonrespondents did not differ significantly from survey respondents in terms of gender. However, survey nonresponders were more likely to be nonparticipants in the IHP (76.4% versus 23.6%; P ϭ 0.001).
Subject characteristics. Sociodemographic information for the 2 groups is summarized in Table 1 . The median age of respondents was 34 years. Compared with the NIHP group, participants were more likely to be female, single, and without children (P ϭ 0.013, P ϭ 0.003, and P ϭ 0.001, respectively). Although not statistically significant, a higher proportion of participants compared to nonparticipants were white.
The IHP participants and nonparticipants were equally likely to have spent time abroad prior to residency for academic reasons. However, among participants, 74.2% (69) had non-academic (travel, volunteer, or work) experiences abroad prior to residency compared with 41.4% (36) in the nonparticipant group (P ϭ 0.001). Approximately 50% (46) of IHP participants compared with 9% (7) of nonparticipants stated that the presence of an IHP elective was an important factor in their decision to come to Yale for residency (P ϭ 0.001).
The most important reasons for participation (score of 7 on a Likert scale) were cross-cultural experience (64%), opportunity to serve a less privileged population (50%), and experience in a setting with limited resources (41%). The most important reasons for nonparticipation were family (48%) and a desire to do other electives (11%). Residents who did not participate in IHP reported that if they could do it all over, 32% (28) would definitely include an international elective in their residency training and 63% (55) would possibly include one depending on the circumstances.
Professional attributes. Respondents were asked to char- acterize themselves professionally in terms of specialty area and practice setting. There were no statistically significant career differences between participants and nonparticipants with similar numbers in general medicine (34 versus 28), followed by other subspecialties (rheumatology, endocrinology [21 versus 29] and cardiology [10 versus 15] ). However, as can be seen in Table 2 , participants and nonparticipants did differ with regards to practice settings. While a majority of study respondents were affiliated with academic medical centers, participants were more likely than nonparticipants to practice in public health settings (10 versus 2) and less likely to be in private practice (12 versus 26) (P ϭ 0.004).
In addition, respondents were asked to characterize the patients in their current clinical practice. As can be seen in Table 3 , IHP participants were more likely than nonparticipants to have a substantial portion (more than 20%) of their current patient population be comprised of patients on public assistance (77 versus 49), immigrant patients (41 versus 23), patients who are substance abusers (42 versus 21), and patients infected with human immunodeficiency virus (30 versus 13). For all 4 patient subpopulations, these differences were statistically significant.
Changes in career plans. Although participants and nonparticipants were equally likely to change their career plans over the course of residency, the types of career changes differed between the 2 groups (Table 4 ). In the PIHP group, 22 participants decided to pursue general internal medicine instead of a subspecialty compared with 14 nonparticipants who made the same change. On the other hand, in the NIHP group, 31 nonparticipants changed their career plans to pursue a different subspecialty area from their initial interest compared with 17 IHP participants. Within this group, 10 participants switched their interest to the field of infectious diseases compared with 2 nonparticipants. Thus, 56% (22) of all participants who changed their professional plans decided against specialization, instead pursuing general internal medicine compared with 31% (14) of nonparticipants (P ϭ 0.02). Among IHP participants who changed their career plans, 20 (62.4%) stated that their IHP rotation was an important factor in that decision.
Attitudes towards health care delivery. We examined respondent attitudes towards health care in developing countries in terms of physician practice and medical training. As can be seen in Table 5 , IHP participants were more likely than nonparticipants to agree that practicing in a developing country is a rewarding experience and provides opportunities for professional development. Both groups agreed that physicians have an obligation to the medically under-served. Participants, however, were more likely to believe that medical school training should include exposure to health care in developing countries and that residency training should include voluntary, but not required, electives in developing countries. Participants (94) were significantly more likely to consider working internationally as a volunteer or as a career in the future than nonparticipants (63) (P ϭ 0.002).
Respondents' opinions regarding the use of health care resources in the United States were also evaluated. Of note, more IHP participants (80%) than nonparticipants (68.5%) believed that physicians in the United States under-used the physical examination (P ϭ 0.03). Both groups believed that physicians in the United States under-used history-taking, over-used routine laboratory tests and sophisticated diagnostic tests, and over-prescribed antibiotics. Finally, through their open-ended comments, close to one-third of the participants provided qualitative data on the tremendous influence their international training had on their views and comfort with their clinical and diagnostic skills, particularly, their improvement of and greater reliance on the physical examination.
DISCUSSION
Many physician educators have speculated that exposure to health care delivery in international settings early in medical training impacts residents decisions regarding career aspirations and practice profiles. Our quantitative and qualitative data confirm a role of international health experiences in influencing residents. The IHP participants were significantly more likely than nonparticipants to practice in public health settings and care for underserved populations. Among residents who changed their career plans, international health experiences played a substantial role in encouraging participants to pursue careers in general medicine rather than subspecialize. Residents who rotated internationally believed strongly that practicing medicine in a developing country is a rewarding experience that should be included in medical education. They also believed that the physical examination, a skill that is thought to improve in settings with limited resources, is under-used by physicians in the United States. These findings have important implications on the continuing discussion of factors that influence physicians.
Studies supporting the position that training programs influence physicians, especially in terms of career choice, have been criticized for failing to account for pre-existing characteristics of participants and nonparticipants. Furthermore, many argue that career plans followed by alumni of certain programs are better explained by selection factors rather than curricular features; individuals inherent interests and inclination may play a larger role than role models and sites of training. 7, 8 However, while individual factors may be the most powerful influences, studies have indicated that certain experiences during training can complement these inherent characteristics regarding career choices. [9] [10] [11] [12] [13] In assessing the pre-existing characteristics of our study cohort, we found that participants not only had a great deal of non-academic international experience prior to residency, they chose Yale for training in part because of its international elective program. Moreover, residents stated that cross-cultural experience and a desire to serve a less privileged population were the most important, not the most frequent, reasons for participation. We believe that participants will always be a self-selected group and thus, this selection bias will exist in any study of the impact of international training on future physicians. The only way to eliminate this would be to assign an international rotation randomly to residents. However, no faculty would impose an international elective on a resident who did not wish such training; more importantly, no host institution would wish to accept residents who might view the experience negatively.
In addition to this selection bias, there are other limitations to our study. The disproportionate response rates of the participants and nonparticipants, along with the finding that nonresponders were more likely to be nonparticipants may impact our statistical analysis. Furthermore, given the unique components of the residency training program, the institution, and the study period, our findings may not be generalizable to other populations.
Nevertheless, our findings support the assertion that despite exposure to high technologic sub-specialty training, rotations in international settings affirm and reinforce residents' inherent interests. Among residents who changed their career choices, participation in international health electives appears to be an important factor in the decision to practice general medicine. Regardless of specialty area, participants were more likely to care for vulnerable patient populations and practice in public health settings. These findings lend support to the association between International Health and Primary Care. 14 From our data, it appears that international experiences impact attitudes towards health care delivery, especially with regards to the physical examination. While physicians rate history taking and physical examination as their most valuable skills, the literature distressingly documents the lack of competence in physical diagnosis among internal medicine residents. 15 Participants overwhelming reported that an international elective gave them greater confidence in their physical examination abilities. We wish to stress that these comments regarding clinical skills were not solicited; all of these statements were spontaneously shared through an open-ended question about the impact of the IHP on participants' professional and personal outlooks.
Created 15 years ago, our International Health Program is one of the longest standing elective programs in this area. Moreover, with a median age of 34 years, most of our respondents have completed their training and are established in their professional lives. Rather than arguing that IHP creates changes independent of residents' initial attitudes and beliefs, we believe that the rotation affirms and reinforces the values and choices of participants, many of whom have a strong interest in international health and were attracted to Yale for this aspect of the training program. We conclude that for a given cohort of physicians, international health rotations are a unique educational experience during residency training that can influence decisions and attitudes. Further studies are underway to ascertain whether this impact reflects pre-existing characteristics responsible for selection of this international elective or is a result of the training experience. 
ERRATUM
In the article by Chaiyaroj and others in the Am J Trop Med Hyg 61: 780, 1999, a footnote was omitted in Table 1 (page  781) . The omitted footnote should read as follows: † Concentration in ng/ml. The journal staff regrets this error.
